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DETAILED ACTION 



Priority 

1 . Receipt is acknowledged of papers submitted under 35 U.S.C. 1 1 9(a)-(d), which 
papers have been placed of record in the file. 



Claim Rejections '35 use §102 

2, The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the.invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

3, Claims 1-61 are rejected under 35 U.S.C. 102(b) as being anticipated by Ootaki 
etal. (US Patent 6,078,554). 

4, Regarding claims 1 and 30 Ootaki etal. disclose an optical element and optical 
apparatus having a light source, an objective lens for focusing a light beam from said 



Application/Control Number: 10/500,881 Page 3 

Art Unit: 2627 

light source onto a medium, and a tracking means for moving said objective lens to 
follow the track of said medium, said liquid crystal optical element comprising: 

a first transparent substrate {glass substrates, Col. 5, Lims 33-36, see Fig. 2); 

a second transparent substrate {glass substrates, Col. 5, Linas 33-36, see Fig. 

2); 

a liquid crystal sealed between said first and second transparent substrates 
{liquid crystal molecules between glass substrates, Col. 5, Liens 33-36, see Fig. 2); and 

an electrode pattern as a region for advancing or delaying the phase of said light 
beam and correcting wavefront aberration (Col. 5, Lines 43-46; opposite-directional 
phase difference, Col. 8, Lines 57-64; appropriate phase differences, Col. 9, Lines 43- 
52), wherein 

said region is formed smaller than the field of view of said objective lens so that 
said region substantially stays within the field of view of said objective lens regardless of 
the tracking motion of said tracking means (see electrode patterns with respect to 
objective lens 5 in Fig. 4; see electrode patterns 312b3 and 312b4 in Fig. 19). 

5. Regarding claims 2 and 31, Ootaki etal. disclose a liquid crystal element and 
optical apparatus wherein said electrode pattern is a coma aberration correcting 
electrode pattern, and said region has a first region for advancing the phase of said light 
beam and second region for delaying the phase of said light beam {appropriate phase 
differences, Col. 9, Lines 43-52; opposite-directional phase difference. Col. 8, Lines 57- 
64; comatic aberration, Col 6, Lines 33-36). 
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6. Regarding claims 3 and 32, Ootaki et al. disclose said electrode pattern has a 
third region that does not substantially change the phase of said light beam (Col. 9, 
Lines 29-38, see electrode patterns in Fig. 4 B, and correspondent phase compensation 
in Fig. 8 {dotted line which includes a span of zero phase compensation)). 

7. Regarding claims 4 and 33, Ootaki et al, disclose said region has only one said 
first region and one said second region (Col. 9, Lines 43-52; divided-by-S electrode 
pattern, see Figs. 4A, 9 and 14). 

8. Regarding claims 5 and 34, Ootaki et al. disclose said region has two of said first 
regions and two of said second regions {divided-by-S, Col. 1 0, Line 66 - CoL 1 1 , Line 3, 
see Fig. 4B). 

9. Regarding claims 6 and 35, Ootaki etal. suggest said first and second regions 
together are formed smaller than and 50 pm to 300 pm inwardly of, the field of view of 
said objective lens when said tracking means is in a non-operating condition (see 
electrode patterns with respect to objective lens 5 in Fig. 4; see electrode patterns 
312b3 and 312b4 in Fig. 19; see Fig. 20). 

10. Regarding claims 7 and 36, Ootaki etal. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that reisidual coma aberration of said light beam after said aberration correction is 
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kept within A/4, where A is the wavelength of said light beam, when said tracking means 
is in a non-operating condition (see resulting wavefront aberration in Fig. 1 8B after 
compensation was applied as shown in Fig, 18A, residual aberration is less than 
approximately 50 nm in all cases; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33-36). 

1 1 . Regarding claims 8 and 37, Ootaki et aL disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within A/14, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig. 18B 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33-36). 

12. Regarding claims 9 and 38, Ootaki etaL disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within 33 mA, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig. 18B 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
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nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33-36). 

13. Regarding claims 10 and 39, Ootaki at aL disclose said electrode pattern is a 
spherical aberration correcting electrode pattern, and said regjon has a plurality of 
subregions for advancing or delaying the phase of said light beam (spherical aberration, 
Col. 9, Line 44; appropriate phase differences, Col. 9, Lines 43-52; opposite-directional 
phase difference. Col. 8, Lines 57-64; comatic aberration, Col. 6, Lines 33-36). 

14. Regarding claims 1 1 and 40, Ootaki et aL suggest said first and second regions 
together are formed smaller than and 50 |jm to 300 pm inwardly of, the field of view of 
said objective lens when said tracking means is in a non-operating condition (see 
electrode patterns with respect to objective lens 5 in Fig. 4; see electrode patterns 
312b3 and 312b4 in Fig. 19; see Fig. 20), 

15. Regarding claims 12 and 41, disclose said plurality of subregions are formiBd only 
in an inside region smaller than an effective diameter of said objective lens so that 
residual spherical aberration of said light beam after said aberration correction is kept 
within A/4, where A is the wavelength of said light beam, when said tracking means is in 
a non-operating condition (see resulting wavefront aberration in Fig. 18B after 
compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 nm 
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to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

16. Regarding claims 13 and 42, Ootaki et al. disclose said plurality of subregions 
are formed smaller than, and inwardly of, the field of view of said objective lens so that 
residual spherical aberration of said light beam after said aberration correction is kept 
within A/14, where A is the wavelength of said light beam, when said tracking means is 
in a non-operating condition (see resulting wavefront aberration in Fig. 18B after 
compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 nm 
to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

17. Regarding claims 14 and 43, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual spherical aberration of said light beam after said aberration correction is 
kept within 33 mA, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig. 1 8B 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33-36). 
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1 8. Regarding claims 15 and 46, Ootaki et al. disclose said electrode pattern 
includes a coma aberration correcting electrode pattern formed on either one of said 
first and second transparent substrates and a spherical aberration correcting electrode 
pattern formed on the other one of said first and second transparent substrates (Col. 5, 
Lines 43-46; spherical aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 
33-36). 

1 9. Regarding claims 16 and 47, Ootaki et al. disclose said region for coma 
aberration correcting electrode pattern has a first region for advancing the phase of said 
light beam and a second region for delaying the phase of said light beam (Col. 9, Lines 
29-38, see electrode patterns in Fig. 4 B, and correspondent phase compensation in 
Fig. 8 {dotted line which includes a spans of advancing and delaying a phase)). 

20. Regarding claims 1 7 and 48, Ootaki et al. disclose said coma aberration 
correcting electrode pattern has a third region that does not substantially change the 
phase of said light beam (Col. 9, Lines 29-38, see electrode patterns in Fig. 4 B, and 
correspondent phase compensation in Fig. 8 (dotted line which includes, a span of zero 
phase compensation)). 

21 . Regarding claims 1 8 and 49, Ootaki et al. suggest said first and second regions 
together are formed smaller than, and 80 pm to 500 pm inwardly of, the field of view of 
said objective lens when said tracking means is in a non-operating condition (see 
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electrode patterns with respect to objective lens 5 in Fig. 4; see electrode patterns 
312b3 and 312b4 in Fig. 19; see Fig. 20). 

22. Regarding claims 19 and 50, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within A/4, where A is the wavelength of said light beam, when said tracking means 
is in a non-operating condition (see resulting wavefront aberration in Fig. 18B after 
compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 nm 
to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

23. Regarding claims 20 and 51, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within A/14, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig. 1 SB 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration. Col. 6, Lines 33). 
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24. Regarding claims 21 and 52, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within 33 mA, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig. 18B 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

25. Regarding claims 22 and 53, Ootaki et aL disclose said region for said spherical 
aberration correcting electrode pattern has a plurality of subregions for advancing or 
delaying the phase of said light beam ((Col. 9, Lines 29-38, see electrode patterns in 
Fig. 4 B, and correspondent phase compensation in Fig. 8 {dotted line which includes a 
spans of advancing and delaying a phase)), 

26. Regarding claims 23 and 54, Ootaki et al. suggest said first and second regions 
together are formed smaller than, and 70 |jm to 400 pm inwardly of, the field of view of 
said objective lens when said tracking means is in a non-operating condition (see 
electrode patterns with respect to objective lens 5 in Fig. 4; see electrode patterns 
312b3 and 312b4 in Fig. 19; see Fig. 20). 
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27. Regarding claims 24 and 55, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual spherical aberration of said light beam after said aberration correction is 
kept within A/4, where A is the wavelength of said light beam, when said tracking means 
is in a non-operating condition (see resulting wavefront aben-ation in Fig. 1 8B after 
compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 nm 
to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

28. Regarding claims 25 and 56, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual spherical aberration of said light beam after said aberration correction is 
kept within A/14, where A is the wavelength of said light beam, when said tracking 
means is in a non-operating condition (see resulting wavefront aberration in Fig, 1 8B 
after compensation was applied as shown in Fig. 1 8A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is corhprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

29. Regarding claims 26 and 57, Ootaki et al. disclose said first and second regions 
together are formed smaller than, and inwardly of, the field of view of said objective lens 
so that residual coma aberration of said light beam after said aberration correction is 
kept within 33 mA, where A is the wavelength of said light beam, when said tracking 
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means is in a non-operating condition (see resulting wavefront aberration in Fig. 18B 
after compensation was applied as shown in Fig. 18A, residual aberration ranges from 0 
nm to less than approximately 50 nm; wavefront aberration is comprised of spherical 
aberration, Col. 9, Line 44; and comatic aberration, Col. 6, Lines 33). 

30. Regarding claim 58,Ootaki et al. disclose a switching means for switching 
operation between said coma aberration correcting electrode pattern and said spherical 
aberration correcting electrode pattern according to said recording medium used (Col. 
14, Lines 38-46), 

31 . Regarding claims 27 and 59, Ootaki et aL disclose said coma aberration 
correcting electrode pattern is used for a DVD (Col. 2, Lines 13-21). 

32. Regarding claims 28 and 60, Ootaki et al. disclose said spherical correcting 
electrode pattern is used for a CD (Col. 2, Lines 13-21). 

33. Regarding claims 29 and 61 , Ootaki et al. disclose said objective lens is an 
objective lens for a DVD (Col. 7, Lines 30-35; Col. 4, Lines 46-59). 

34. Regarding claim 44, Ootaki et al. disclose a voltage applying means for applying 
a voltage to said spherical aberration correcting electrode pattern according to 
generated spherical aberration (Col. 6, Lines 46-50). 
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35. Regarding claim 46, Ootaki et al. disclose said recording medium has a plurality 
of track surfaces (CD or DVD selection signal, Col. 6, Lines 59-64), and said optical 
apparatus further comprises a voltage applying means for activating said spherical 
aberration correcting electrode pattern according to said plurality of track surfaces (Col. 
6, Lines 59-64). 

Conclusion 

36. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Kobayashi et al. (US 2005/0237880) disclose an optical disk recording apparatus 
and aberration adjustment method. 

Hirai (US 2005/0270955) discloses an optical pickup unit that includes a 
spherical aberration correction unit. 

Ogasawara (US 6,141,304) discloses an optical pickup including a wavefront 
aberration correcting device. 

Stallinga et al. (US 2003/0035356) disclose an optical wavefront modifier. 

Kobayashi (US 2005/0237881 ) disclose a method for adjusting an aberration in 
an optical disc recording apparatus. 
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37. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Minerva Rivero whose telephone number is (571) 272- 
7626. The examiner can normally be reached on Monday-Friday 9:00 am - 6:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Wayne Young can be reached on (571) 272-7582. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Phvate PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



MR 5/15/06 . 




